U.S. S.N. 10/327,187 
ROE 

August 17, 2009 



Listing Of The Claims 

1 (Withdrawn) An apparatus for generating a hydrogen-rich reformats the 
apparatus comprising: 

a reactor comprising a catalyst bed, the catalyst bed comprising a reforming 
catalyst suitable for converting a hydrocarbon fuel to a reformate 
comprising hydrogen and carbon dioxide, and a carbon dioxide fixing 
material suitable for fixing within the catalyst bed at least a portion of the 
carbon dioxide in the reformate to provide an intent? ue , f natc 
and 

a first purification bed in fluid communication with the reactor for receiving 
the intermediate reformate, the first purification bed comprising a 
hydrogen fixing material suitable for fixing at least a portion of the 
hydrogen in the reformate to provide a hydrogen-depleted gas and fixed 
hydrogen. 

2. (Withdrawn) The apparatus of claim i , further comprising a desulfurization unit 
disposed upstream of the reactor for removing sulfur-containing compounds 
from the hydrocarbon fuel. 

3. (Withdrawn) The apparatus of claim 1, wherein the catalyst bed further 
comprises a water gas shift catalyst. 

4. (Withdrawn) The apparatus of claim 1. wherein the reforming catalyst and 
carbon dioxide fixing material have a norvan;form distribution within the catalyst 
bed. 
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5. i 1 >, 1 therein the re i \ > 

heal exchanging means for delivering heat, te and/or removing heat from the 
carbon dioxide fixing material. 

8. (Withdrawn) The apparatus of claim 1 , wherein the h'?s! pi ficatson bed fi ..the? 
comprises a first heat exchanging means for delivering heat to and/or removing 
heat from the hydrogen fixing ?naterial. 

7. (Withdrawn) The apparatus of claim 1 , wherein the first purification bed further 
comprises a vessel: having an Inlet, an outlet and a gas pessage extending from 
the inlet to the outlet, the hydrogen fixing material disposed within the gas 
passage 

8. (Withdrawn) The apparatus of claim 1 . wherein the hydrogen fixing material 
comprises a metal hydride-forming material, 

9. 0 e apparatus c i < ^ ^ ? ► i bed furth< 
comprises an inert material having a high heat capacity. 

1 D. (Withdrawn) The apparatus of claim 1 , further comprising a polishing unit 
disposed upstream from the first purification bed for removing one or more 
impurities from the intermediate reformafe. 

1 1 . (Withdrawn) The apparatus of claim 10, wherein the polishing unit is a drying 
unit for removing water from the intermediate reformate, 

12. (Withdrawn) The apparatus of claim 10, wherein the polishing unit is a 
methanation reactor. 
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13. (Withdraw* c y> \ i 1 % ut corophsin r/cirog 
device ( nstrearo in fit J corns \ ca ic mih tne fi £ purifi stio 
bed. 

14. (Withdrawn) The apparatus of claim 1 : further comprising a controller for 
controlling the operation of the reactor and/or the first purification bad. 

15. (Withdrawn) The apparatus of claim 1, further comprising a second purification 
bed and a manifold disposed downstream of the reactor for diverting re-formate 
between t \ < nd he second purific >ed 

18. (Withdrawn) The apparatus of claim 6 ; further comprising a second purification 
bed and a second heat exchanging means disposed within the second 
purification bed, the first and second heat exchanging means operably 
connected with each other so as to provide heat transfer between the first and 
second purification beds. 

17. (Original) A method for generating a hydrogen-rich reformats, the method 
sing ie steps of 

reacting a hydrocarbon fuel in a catalyst bed comprising a reforming catalys 
and carbon dioxide fixing material to produce a reformats comprising 
hydr&p i » 1 al fixing at 

least a portion of the carbon dioxide in the reformats to produce an 
intermediate reformats;. 

removing hydrogen from the intermediate reformats by flowing the 
intermediate reformate through a first purification bed comprising a 
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hydrogen; and 

releasing the fixed hydrogen from the first purification bed to produce a 
hydrogen- rich gas. 

18. (Original) The method of claim 1 7, further comprising removing water from the 
intermediate reform ate prior to flowing the intermediate reformate through the 
first purification bed. 

18. (Original) The method of claim 17, further comprising methanating the 

intermediate reformat© prior to flowing the intermediate reformate through the 
first purification bed. 

20. .{Original) The method of claim 1 7, wherein the catalyst bed further comprises a 
water gas shift catalyst, 

21 . {Original) The method of claim 17, wherein removing hydrogen from the 

item edii ttc »i : nata further comprises remov ng neat from the first 
purification bed 

22. (Original) The method of claim 1 7, further comprising the step of monitoring the 
composition of the hydrogen-depleted gas. 

23. x n * ' A ait u m t p of interrupfin 
♦n< o»u ( "teimediafe lefo 1 1 " m m urn* \ \ *«Mtnn o 
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24. (Original) The method of claim 1 7, further comprising the step of purging the 
first purification bed to n - ted gas prior to releasing the 
fixed hydrogen. 

25. (Original) The method of claim 1 7, wherein the hydrogen fixing material 
comprises a metal hydride-forming material. 

28. (Original) The method of claim 17, wherein fixed hydrogen is released from the 
first purification bed by imposing a change In temperature, pressure or a 
combination of changes in temperature and pressure on the hydrogen fixing 
material, 

27. (Original) The method of claim 17, further comprising the steps of diverting the 
intermediate reformate from the first purification bed and flowing the 
Intermediate reformats through a second purification bed comprising a 
hydrogen fixing material to produce a hydrogen-depleted gas and fixed 
hydrogen. 

28 o )i igii si) The method of claim 27, wherein fixed hydrogen is released from the 
\t v N IvViicrK <\t.m »un*< c " Nr mnt ^ t <• v > d 

purification bed. 

29. v 5 o , i ^ ! \ < \ i f 

c N * ng the hydrogen fixing material within the first 

purification , ,A heat denved at least so part from the second purification 
bed. 
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30, [Oug\ $n U- ~<e r a clap) 27, 'lut'sc? .o~v % \ t < <- N ^ s \ I 
en from the second pun 3 np i 

temperature, pressure or a combination of changes in temperature and 
pressure on the hydrogen fixing material in the second purification bed. 



